Visualization of microbodies in Chlamydomonas reinhardtii.
In Chlorophycean algal cells, these organelles are generally called microbodies because they lack the enzymes found in the peroxisomes of higher plants. Microbodies in some algae contain fewer enzymes than the peroxisomes of higher plants, and some unicellular green algae in Chlorophyceae such as Chlamydomonas reinhardtii do not possess catalase, an enzyme commonly found in peroxisomes. Thus, whether microbodies in Chlorophycean algae are similar to the peroxisomes of higher plants, and whether they use a similar transport mechanism for the peroxisomal targeting signal (PTS), remain unclear. To determine whether the PTS is present in the microbodies of Chlorophycean algae, and to visualize the microbodies in Chlamydomonas cells, we examined the sub-cellular localization of green fluorescent proteins (GFP) fused to several PTS-like sequences. We detected GFP compartments that were spherical with a diameter of 0.3-1.0 μm in transgenic Chlamydomonas. Comparative analysis of the character of GFP-compartments observed by fluorescence microscopy and that of microbodies by electron microscopy indicated that the compartments were one and the same. The result also showed that the microbodies in Chlorophycean cells have a similar transport mechanism to that of peroxisomes of higher plants.